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DETAILED ACTION 
Response to Amendment 

This Office Action is in response to applicant's amendment filed on April 1 1 , 
2006. The 35 U.S.C. 112, second paragraph rejection of claim 3 is withdrawn as it is 
now cancelled. All other prior art rejections with respect to the claims still pending are 
maintained. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-4, 7, 9-10, 12-15, and 18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Freundlich 
(U.S. Pat. No. 6,618,620 B1). 

Regarding claim 1, Freundlich discloses an ultrasound medical treatment system 
comprising: 

a) an ultrasound medical-treatment transducer 102 (col. 6, In. 25-30 and Fig. 2); 

and 
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b) a controller 106 which controls the medical-treatment transducer to emit 
ultrasound to thermally ablate patient tissue (col. 3, In. 9-13), wherein the control 
includes a control parameter (col. 7, In. 30-34), and wherein the controller changes the 
control parameter based on receiving an indication of an occurrence in the patient 
tissue of a transient, ultrasound-caused, ultrasound-attenuating effect (col. 9, In. 24-35 
and col. 10, In. 6-58). Since a rise in tissue temperature depends on the absorption of 
ultrasound (Martin (U.S. Pat. No. 6,007,499) - col. 2, In. 56-57) and the amount of 
ultrasound absorption is related to the amount of attenuation (Burdette (U.S. Pat. No. 
5,549,638) - col. 5, In. 37-60), the controller of Freundlich inherently changes the 
control parameter based on receiving an indication of an occurrence in the patient 
tissue of a transient, ultrasound-caused, ultrasound-attenuating effect. 

Regarding claim 2, Freundlich discloses the ultrasound medical treatment system 
of claim 1, wherein the control parameter is chosen from the group consisting of an 
ultrasonic acoustic power density of the ultrasound emitted by the medical-treatment 
transducer, an ultrasonic frequency of the ultrasound emitted by the medical-treatment 
transducer, a beam characteristic of the ultrasound emitted by the medical-treatment 
transducer, a duty cycle of the ultrasound emitted by the medical-treatment transducer, 
and a pulse sequence of the ultrasound emitted by the medical-treatment transducer 
(col. 7, In. 30-34). 

Regarding claim 3, Freundlich discloses the ultrasound medical treatment system 
of claims 1 and 2, wherein the control parameter is a beam characteristic and wherein 
the beam characteristic is chosen from the group consisting of an active aperture of the 
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beam, a focusing characteristic of the beam, and a steering angle of the beam (col. 7, 
In. 34-38). 

Regarding claim 4, Freundlich discloses the ultrasound medical treatment system 
of claims 1 and 2, wherein the ultrasound-attenuating effect is caused by at least one 
cause chosen from the group consisting of bubble activity from tissue cavitation, bubble 
activity from tissue boiling, and a temperature-related change in tissue ultrasonic 
absorption (col. 9, In. 24-35 and col. 10, In. 6-58). In addition, Martin (col. 2, In. 15-33) 
and Aida (U.S. Pat. No. 5,485,839 - col. 2, In. 39-63) disclose that the causes specified 
in claim 4 are common if not inherent causes of ultrasound attenuation that occur when 
ablative ultrasound energy is applied to tissue. 

Regarding claim 7, see the rejection of claim 4. 

Regarding claim 9, Freundlich discloses the ultrasound medical treatment system 
comprising: 

a) an ultrasound medical-treatment transducer 102 (col. 6, In. 25-30 and Fig. 2); 

and 

b) a controller 106 which controls the medical-treatment transducer 102 to emit 
ultrasound at a first ultrasound acoustic power density to begin to thermally ablate a 
tissue ablation depth of an area of patient tissue, wherein the controller reduces the 
emitted ultrasound to a lower second ultrasound acoustic power density based on 
receiving an indication of an onset in the patient tissue of a transient, ultrasound- 
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caused, ultrasound-attenuating effect to complete the thermal ablation of the tissue 
depth of the area of the patient tissue (col. 10, In. 24-65). 

As claimed, a tissue ablation depth of an area of patient tissue is very broad. 
With regards to Freundlich, a tissue ablation depth of an area of patient tissue may 
comprise the entire target tissue mass 104 (Fig. 8). Freundlich further discloses 
adjusting the thermal dose properties of treatment sites based on the over- or under- 
ablation of other sites on the same target tissue mass 104 that is at the same tissue 
ablation depth of an area of patient tissue in order to completely ablate the mass 104 
(col. 10, In. 24-65 and Fig. 8). Therefore, it would have been obvious, if not inherent, for 
the device of Freundlich to comprise a controller which controls the medical-treatment 
transducer to emit ultrasound at a first ultrasound acoustic power density to begin to 
thermally ablate a tissue ablation depth of an area of patient tissue, wherein the 
controller reduces the emitted ultrasound to a lower second ultrasound acoustic power 
density based on receiving an indication of an onset in the patient tissue of a transient, 
ultrasound-caused, ultrasound-attenuating effect to complete the thermal ablation of the 
tissue depth of the area of the patient tissue. Also see the previous rejection of claim 1 . 

Regarding claim 10, Freundlich discloses the ultrasound medical treatment 
system of claim 9, wherein the lower second ultrasound acoustic power density 
substantially eliminates the ultrasound-attenuating effect. When the controller 106 of 
Freundlich lowers the power to lower the tissue temperature in response to sensing an 
excessively high temperature, the lower second ultrasound acoustic power density 
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inherently substantially eliminates the ultrasound-attenuating effect since the 
attenuation effect is due to excessively high temperature. 

Regarding claim 12, see the rejections of claims 1 and 9. 

Regarding claim 13, see the rejections of claims 2 and 12. 

Regarding claim 14, see the rejections of claims 3 and 13. 

Regarding claim 15, see the rejections of claims 4 and 13. 

Regarding claim 18, see the rejections of claims 4 and 12. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 5-6, 8, 16-17, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Freundlich ('620) in view of Itoh (U.S. Pat. No. 4,757,820). 

Regarding claim 5, Freundlich discloses the ultrasound medical treatment system 
of claims 1, 2, and 4. In addition, Freundlich discloses an ultrasound system, wherein 
the indication of the occurrence of the ultrasound-attenuating effect is based on 
magnetic resonance imaging from the patient tissue (col. 10, In. 24-58 and Fig. 7B). The 
claim differs from Freundlich in calling for the imaging to be from ultrasound echoing. 
Itoh, however, teaches an ultrasound medical treatment system, wherein the imaging is 
from ultrasound echoing (col. 2, In. 12-20). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have made the 
imaging system of Freundlich an ultrasound imaging system in view of the teaching of 
Itoh as an obvious alternate type of imaging system that is well-known in the art. In 
addition, on page 6, paragraph 22 of the specification, applicant does not disclose any 
criticality or unexpected result associated with using an ultrasound imaging system. 
Furthermore, applicant specifically discloses that MRI is an acceptable alternate 
imaging system. 

Regarding claim 6, Freundlich discloses the ultrasound medical treatment system 
of claims 1, 2, and 4. Freundlich further discloses the system of claim 5 in view of Itoh. 
In addition, Itoh discloses a medical-treatment transducer that is an ultrasound medical- 
imaging-and-treatment transducer, and wherein the imaging ultrasound echo is received 
by the medical-imaging-and-treatment transducer (col. 2, In. 12-24). 
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Regarding claim 8, see the rejection of claim 5. 
Regarding claim 16, see the rejections of claims 5 and 15. 
Regarding claim 17, see the rejections of claims 6 and 16. 
Regarding claim 19, see the rejections of claims 5 and 12. 

Claims 11 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Freundlich ('620) in view of Ying (U.S. Pat. No. 5,657,760). 

Regarding claim 11, Freundlich discloses the ultrasound medical treatment 
system of claims 9 and 10. Ying teaches monitoring tissue treatment using ultrasound 
imaging, and it would be obvious to use ultrasound imaging in the system of Freundlich 
- See the rejection of claim 5. 

Freundlich discloses adjusting the ultrasound power in response to physiological 
tissue parameters such as scatter. Scatter changes the tissue absorption of ultrasound 
and causes a rise in tissue temperature that inherently indicates ultrasound attenuation 
(col. 10, In. 6-10 and the rejection of claim 1). Thus, detecting scatter by a rise in tissue 
temperature indicates ultrasound attenuation. 

Ying discloses that scatter can be caused by air bubbles (col. 14, In. 28-44). 
Furthermore, air bubbles arise during ablation and are hyperechoic. Ying teaches using 
ultrasound to detect this hyperechogenicity (scatter) to monitor ablation progress (col. 
14, In. 52-67). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have used ultrasound to detect hyperechogenicity 
instead of temperature in the system of Freundlich in view of the teaching of Ying as an 
obvious alternate method that is known in the art for monitoring scatter, an inherent 
indication of the onset of ultrasound attenuation and a factor affecting ablation progress. 

Finally, the site of ultrasound attenuation would inherently be in a region distal to 
a proximal hyperechoic region because the hyperechoic region of Ying is the site of 
scatter which leads to the ultrasound attenuation distal from it. 

Regarding claim 20, see the rejections of claims 10-12. 

Response to Arguments 

Applicant's arguments filed April 11, 2006 have been fully considered but they 
are not persuasive. 

Regarding independent claims 9 and 12, applicant argues that Freundlich does 
not disclose treating an area of tissue at one power level and then treating the same 
area at a different power level to complete ablation. However, as claimed, a tissue 
ablation depth of an area of patient tissue is very broad. With regards to Freundlich, a 
tissue ablation depth of an area of patient tissue may comprise the entire target tissue 
mass 104 (Fig. 8). See the preceding rejection of claim 9 for further details. 

Regarding claims 1 1 and 20 applicant argues that Freundlich in view of Ying 
does not disclose that the onset of the ultrasound-attenuating effect is indicated by an 
inception of a proximal hyperechoic region of the patient tissue with distal ultrasound 
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attenuation. Specifically, the applicant asserts that Ying is used to predict lesion severity 
and not monitor ablation progress. On page 4, paragraph 18 of applicant's own 
specification, however, the applicant defines ablating as creating a lesion in patient 
tissue. Clearly then, by applicant's own admission, lesion formation and ablation are 
synonymous. Thus, Ying does teach using ultrasound to detect hyperechogenicity 
(scatter) to monitor ablation progress. 

Reiterating the preceding rejection of claim 1 1 : Ying teaches monitoring tissue 
treatment using ultrasound imaging, and it would be obvious to use ultrasound imaging 
in the system of Freundlich - See the rejection of claim 5. 

Freundlich discloses adjusting the ultrasound power in response to physiological 
tissue parameters such as scatter. Scatter changes the tissue absorption of ultrasound 
and causes a rise in tissue temperature that inherently indicates ultrasound attenuation 
(col. 10, In. 6-10 and the rejection of claim 1). Thus, detecting scatter by a rise in tissue 
temperature indicates ultrasound attenuation. 

Ying discloses that scatter can be caused by air bubbles (col. 14, In. 28-44). 
Furthermore, air bubbles arise during ablation and are hyperechoic. Ying teaches using 
ultrasound to detect this hyperechogenicity (scatter) to monitor ablation progress (col. 
14, In. 52-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have used ultrasound to detect hyperechogenicity 
instead of temperature in the system of Freundlich in view of the teaching of Ying as an 
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obvious alternate method that is known in the art for monitoring scatter, an inherent 
indication of the onset of ultrasound attenuation and a factor affecting ablation progress. 

Further, the site of ultrasound attenuation would inherently be in a region distal to 
a proximal hyperechoic region because the hyperechoic region of Ying is the site of 
scatter which leads to the ultrasound attenuation distal from it. 

Finally, claim 1 1 contains only functional language and lacks any further structure 
to support the claim limitations. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alex B. Toy whose telephone number is (571) 272-1953. 
The examiner can normally be reached on Monday through Friday, 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Linda CM. Dvorak can be reached on (571) 272-4764. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



273-8300. 
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